where x is the displacement and the subscripts indicate the driver of the displacement. For a random process, we expect the displacements to be random fluctuations with a mean of 0: Assuming the medium is a Newtonian fluid, we can solve for the mean squared displacements separately for thermal and non-thermal fluctuations using the Langevin equation:
where v is the velocity, is the time derivative of the velocity, b is the damping factor which is assumed to be constant, m is the mass of the particle being tracked, and F(t) is the time dependent driving force, which is random and uncorrelated over time in this case. The general solution for the mean squared displacement is [1, 2] 
where the subscripts 1 and 2 refer to properties associated with the thermal and motor-induced fluctuations, respectively.
For the thermal case, b 1 = 6πηa, where a is the radius of the fluctuating particle and η is the viscosity, and KE 1 = k B T/2, which is in accordance to the equipartition theorem for 1D translational motion. For the motor-driven fluctuations, we assume that motors have additional persistence such that the damping factor b 2 is different and smaller than b 1 . For a 3D isotropic medium the mean squared displacement is 3 times as large and the factor of 3 can be absorbed into the KE term, and we now refer to the mean squared displacement as <r 2 Also note here that the average kinetic energy of the system should be proportional to the average of the square of the stress fluctuations shown in Fig. 6 and SI Fig. 3 . The stress here is a measure of the tension on actin filaments in the network over a defined area. For 2D simulations, the distribution is wider in the x (and y) direction than in the z direction, which has the fixed boundaries. Decreasing the height in 2D (z-dimension) appears to increase the width of the stress fluctuation distribution. In 3D, the distribution has a decreased width, indicating decreased stress fluctuation activity in comparison to 2D. Finally, when motors are not active and only thermal motion is present (red), the stress fluctuation magnitude is much lower.
